Summary. Methods for collection, freeze preservation and artificial insemination of domestic cat semen were developed. Total sperm count and pre-freeze and post-thaw % motility were significantly greater (P < 0.05) for samples collected by an artificial vagina method than for those collected by electroejaculation. Although conception rate was low (10.6%), 6 pregnancies were achieved, 2 after hormonal induction of oestrus.
Introduction
There are no reports in the literature on electroejaculation and subsequent successful freeze preser¬ vation and artificial insemination (AI) of feline semen. The domestic cat is a valuable and extensively used laboratory model. It also can be considered a suitable model for studying methods of artificially controlling reproduction in non-domesticated species of Felidae, some of which are endangered (Seager, Demorest, Wildt & Platz, 1976 ). The present study was of the development of semen freezing and AI techniques of cats to (1) improve the reproductive potential of commercially bred cats and (2) provide knowledge pertaining to the breeding of non-domesticated felids for control or preser¬ vation purposes.
Materials and Methods
Adult male and female cats (2-5-4-5 kg) from various sources were housed in individual cages and fed a commercial cat food. Water was always available. The light cycle was 12 h light/24 h. Behavioural cyclicity was checked daily by placing each queen with one of three vasectomized males. A queen was considered to be oestrous when the behavioural signs typical of oestrus in this species were displayed (i.e. lowered forequarters, arched hindquarters, tail deflection to one side, treading move¬ ment of the hind legs and vocalization).
Semen collection and processing
Semen was collected from 6 male cats over a period of 6 months by electroejaculation and then for a period of 6 months by using an artificial vagina and manual stimulation. Electroejaculation was performed as described by Seager (1976 Semen collection by manual stimulation was performed by a modification of the method first described by Sojka, Jennings & Hamner (1970 (Nagase & Niwa, 1964) and applied to dog and wolf semen (Seager, Platz & Fletcher, 1975; Seager, Platz & Hodge, 1975) . This involved pipetting, from a disposable Pasteur pipette, single drops of the diluted semen into 3x4 mm indenta¬ tions in a block of solid C02. The frozen pellets were subsequently deposited in a bath of liquid nitrogen, then transferred into labelled 5 or 8 ml Nalgene vials (Sybron Corporation, Rochester, New York) and stored in liquid nitrogen (-196°C).
Insemination
Rapid thawing was required to obtain high sperm recovery rate. A small volume (0-1 ml/pellet) of 0-154 M-NaCl was placed in a plastic bag in a 37°C waterbath. Frozen pellets were rapidly poured into the corner of the bag containing the saline and the bag massaged while immersed to speed thawing. The thawed sample was transferred to a 15 ml plastic graduated centrifuge tube and centrifuged for 5 min at 1500 g after removal of a portion for estimation of motility. From this post-thaw evaluation of % motility and the prefreeze sperm count, a value for the number of motile sperma¬ tozoa in the thawed sample was calculated. A total volume of 0-1 ml of the pellet and supernatant was left in the centrifuge tube and the remainder of the supernatant was discarded. The supernatant and sediment pellet were gently mixed with a pipette and the semen was gently aspirated into a 1 ml tuberculin syringe fitted with a 20 g lavage needle 9 cm in length. The thawed semen was inseminated into an oestrous queen within 5 min of centrifugation and within 20 min of thawing.
Queens in natural or gonadotrophin-induced oestrus were inseminated on Days 2 and 3 of oestrus with 50-100 IO6 motile spermatozoa/insemination. To obtain this insemination dosage, thawed sperm samples were sometimes mixed from two ejaculates of an individual male. Behavioural oestrus and follicular development were induced in anoestrous queens by daily injections of 2 mg FSH (F.S.H.-P. : Armour Baldwin Laboratories, Omaha, Nebraska) in saline until oestrous behaviour was displayed (Kinney, Seager, Platz & Wildt, 1977 . In brief, this method involves anaesthesia of the queen and direct observation of the ovaries.
Each queen to be inseminated was tranquillized with a low dose of ketamine hydrochloride (6 mg/kg) and placed in dorsal recumbency with the hind quarters elevated. The lavage needle was inserted into the anterior vaginal area and the semen slowly deposited. After deposition of the thawed semen, the queen's hindquarters were kept elevated for 20 min to minimize backflow of semen from the vaginal opening and allow the semen to pool at the cervical os. (Table 2) , and these are the first reported pregnancies for the domestic cat from previously frozen spermatozoa. Length of gestation, birth weights and development of all offspring were normal.
Results

Discussion
The average litter size in the present study (2) was less than that expected from natural breeding (3-6) but was comparable to litter sizes resulting from artificial insemination with similar numbers of fresh spermatozoa (Sojka et al, 1970) .
The reduced pregnancy rate of 10-6% does not appear to be entirely related to the freezing and thawing procedures because post-thaw sperm motility was relatively high, particularly in ejaculates collected by the artificial vagina technique. Since the cat is an induced ovulator, conception rates may be improved by more accurate timing of the insemination with the expected onset of ovulation.
